A new amino acid antibiotic, amiclenomycin is produced by Streptomyces lavendulae subsp. amiclenomycini OKAMI. The chemical structure of amiclenomycin is L-2-amino-4-(4'-amino-2',5'-cyclohexadienyl)-butyric acid. The antibiotic inhibits growth of mycobacteria and this activity is reversed by biotin and desthiobiotin. a-Methyldesthiobiotin is coproduced along with amiclenomycin.
In the course of searching for antimicrobial agents, a new amino acid antibiotic named amiclenomycin was discovered in culture filtrates of a streptomycete, strain MD580-S1. This paper deals with the taxonomy of the new subspecies as well as the production, isolation, characterization, structure and biological properties of amiclenomycin.
Taxonomy
Among isolates of streptomycetes obtained from a soil sample, one isolate, MD580-S1, exhibited antibacterial activity and possessed the following characteristics on various media.
The color designations followed are those of the Japan color standards' and are indicated by " (Color phase) " . strain MD580-S1 does not elicit a clearly recognizable melanin pigment on melanin test media but it does produce a blackish-brown pigment on glucose-gelatin medium. In contrast, S. lavendulae produces melanin-pigment with proteinous media according to the original description (cf. p. 126 in Reference 2) and according to the data of HOTTER (cf. p. 60 in Reference 4); strain MD580-S1 forms aerial mycelium of white to brownish-gray color, whereas S. lavendulae produces that of gray color with lavender or pink tinge according to the original description.
However, it should be noted that the color of aerial mycelium of S. lavendulae, strain IMRU 3440 (ISP 5069) was categorized in the Red (or Gray) series depending on the observer (cf. p. 138 in Reference 5). Finally, amiclenomycin, a new antibiotic produced by strain MD580-Sl, never has been reported as a metabolite of any strain of S. lavendulae.
Regarding the production of a-methyldesthiobiotin by strain MD580-S1, Streptomyces lydicus DEBOER, DIETZ, SILVER and SAVAGE 19569) was stated to produce a related substance, amethylbiotin. However, utilization of many sugars (except rhamnose) by S. lydicus differentiates it from strain MD58-S1 which is incapable of using many sugars except glucose. Other antibiotics (streptolydigin and lydimycin) which were stated to be produced by S. lydicus are not detectable in preparations of strain MD580-S1.
Thus, strain MD580-S1 is closely related to S. lavendulae (WAKSMAN and CURTIS 1916) WAKSMAN and HENRICI 1948 , but is distinguishable from that species in lack of chromogenicity (negative melanin reaction). Therefore, we propose the name S. lavendulae subsp. amiclenomycini OKAMI for strain MD580-S1. Type: Strain MD580-S1 was deposited in the collection of the Institute of Microbial Chemistry, Tokyo, Japan as IMC MD580-Sl. The subspecific epithet is derived from the name of the antibiotic produced.
Isolation and Characterization
Strain MD580-S1 was inoculated into a medium containing 2.0 % corn starch (w/v), 2.0 corn gluten meal, 1.0 °o glucose, 1.0 % corn steep liquor, 0.25 % NH,CI, 0.3 % NaCI, 0.6 CaCO3 (pH 6.2 before sterilization) and cultured on a reciprocal shaker (8 cm amplitudes 120 strokes/min.) at 27°C for 40 hours. The culture (1.7 % v.) was transferred into the same medium in a jar fermentor and cultured at 27°C for 4 days. The production of amiclenomycin was followed by a cylinder plate assay method using Mycobacterium smegmatis ATCC 607 as the test organism.
Strain MD580-S1 was found to produce simultaneously another antibacterial substance which inhibited growth of Mycobacterium smegmatis ATCC 607. This second active principle was identified as a-methyldesthiobiotin.11) The activities of both antibiotics were measured separately after extraction of a-methyldesthiobiotin with n-butanol at pH 2. Amiclenomycin This structure suggests a close relation to stravidine.13)
Biological Properties of Amiclenomycin
The antimicrobial spectrum of amiclenomycin tested by the agar dilution method is shown in Table 1 . It inhibits mycobacteria including resistant tubercle bacilli, but not other bacteria or fungi. The activity of amiclenomycin (10-1,000 mcg/ml) is reversed in the presence of biotin or DL-desthiobiotin at the concentrations of 0.01 or 0.1 mcg/ml respectively. Biotin at lower than 0.001 mcg/ml and DL-desthiobiotin at lower than 0.01 mcg/ml showed no reversion of the activity of amiclenomycin (10~ l,000 mcg/ml). Intravenous injection of amiclenomycin to As shown by the structure, amiclenomycin was first isolated during the present study.
Experimental
Isolation of amiclenomycin: Strain MD580-S1 was inoculated into 125 ml of medium* in 500-ml Sakaguchi flasks. Cultures were incubated on a reciprocal shaker (8-cm amplitude, 120 strokes/min.) at 27°C for 40 hours at which time 250 ml of the culture was transferred into 15liters of the same medium in 30-liter jar fermentor. Cultures were incubated with agitation at 250 rpm and aerated at 15 liters/min. at 27°C for 4 days.
Fermented broth (15 liters) was filtered and the filtrate (13 liters, pH 6.8) was treated with active carbon (260g) to adsorb the active substances. The carbon cake was washed with water (5 liters) and eluted with 50 % aqueous acetone (7 liters, twice). The eluate was then * as described under Isolation and characterization . concentrated to 5 liters by evaporating off the acetone and applied to a column of Amberlite CG 50 (NH,+, 5 x 40 cm). The effluent contained a-methyldesthiobiotin. After washing with water (3 liters), amiclenomycin was eluted from the column with 1.0 % ammonia and the active eluate (700 ml) was concentrated to dryness (oily, 288 mg) under reduced pressure. The oily substance was applied to a cellulose column (2.5 x 30 cm), for chromatography and developed with n-propanol -pyridine -acetic acid-water (15:10:3:8).
The active eluate (100 ml) was concentrated and adsorbed on Amberlite CG 50 column (NH4+, 2 x 40 cm). The column was eluted with 0.2?/, ammonia and the active eluate (240 ml) was freeze-dried to give a yellowish-white powder of pure amiclenomycin (63 mg).
Crystalline 
